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1
~ INTERCOM SYSTEM

The invention relates to an intercom system compris-
mg a central unit and a plurality of remote stations
connected to the central unit by two-way lines into a
network with a star configuration.

More particularly, the present invention is concerned
with intercom systems intended to be used as procom
systems. Such procom systems are used, e.g., in theatres
where the stage manager gives real-time instructions
during performance concerning the use of the lights and
effects and other backstage operations.

In a conventional procom system, which does not
comprise any selection function, all the remote stations
are interconnected, so that all instructions given are
received at all remote stations. This is a drawback since
each user has to listen to the commands continuously
and pick up those which concern him directly.

On the contrary, another conventional, intercom
comprises a selection function, whereby the number of
simultaneous speech connections is limited, in addition
to which the remote stations can receive one call at a
time only. Therefore the use of intercoms in procom
systems is inconvenient.

It is also known to provide the procom system with
preselection groups, whereby it is possible to preselect

~ groups of several remote stations at the central unit, so
that each group is behind the same channel. The system,

however, i1s inconvenient in use, because the desired
grouping has to be made separately for each pertor-
mance, and if the groups are to be altered, this requires
operations at the central unit. Moreover, when speech
connection is switched to one of the groups, remote
stations belonging to this particular group cannot re-
ceive from the other remote stations. In this prior art
system, lines to the remote stations in one group are
directly connected together, as a result of which the

input impedances of the remote stations are connected
in parallel, thus decreasing the total input impedance
present at the calling remote station and degrading the

quality of the signal.
SUMMARY OF THE INVENTION

The object of the present invention is to provide an
intercom system suited for use as a procom system, In
which the number of simultaneous and overlapping
connections is unlimited and which avoids the above
drawbacks.

According to the basic idea of the invention, a con-
nection is established between two or more lines via the
central unit in response to selection information re-
ceived from a remote station in such a manner that the
two directions of speech of each line are separated from
each other at the central unit and the connection 1s
established by connecting each direction of speech sep-
arately. This enables an unlimited number of simulta-
neous connections to the same line without that the
connections would substantially interfere with each
other.

In an intercom system according to one aspect of the
invention, the inbound and the outbound audio-fre-
- quency signals are separated to different signal buses at
the central unit at an interface between the central unit
and the two-way line. For each two-way line there 1s
provided an inbound signal bus and an outbound signal
bus within the central unit. Connection ffom one re-
mote station to another is established in such a way that
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the inbound signal bus corresponding to the calling line
is connected to the outbound signal bus corresponding
to the other line, and the outbound signal bus corre-
sponding to the calling line is connected to the inbound
signal bus of the other line. If the remote station dials
several selection numbers for establishing several simul-
taneous connections, the signal buses corresponding to
the line of this particular remote station are connected
as mentioned above separately to the signal buses of all
selected lines. Since the signal directions are separated
from each other at the central unit, the speech signal
from the calling station is heard at each remote station
connected thereto, whereas the remote stations cannot
hear each other. For the same reason, the number of
simultaneous connections does not affect the impedance
of any one of the lines, wherefore the sidetone null, for
instance, is not deteriorated. In the system of the inven-
tion, the lines are never busy, but the signal buses corre-
sponding to a new calling remote station are connected
to the signal buses of the called line, irrespective of
whether or not it is already connected to some other
remote station. Thereby an instruction given by an
operator at the new remote station 1s heard only at the
remote station for which it 1s meant.

Consequently, each line can be connected simulta-
neously to every one of the other lines, if desired. As
compared with a conventional procom comprising no
selection function, the system of the present invention 1s
considerably more extensive, since there is no unneces-
sary traffic at the remote stations and since each user
hears only instructions which concern him directly.

According to another aspect of the invention, the two
signal directions of each connection are first separated
from each other at the central unit, then digitized, and
connected on a time-division multiplex basis as separate
digital signals. .

The other aspect of the invention imphes that when
an analog signal from each line is digitized into digital

samples, these samples can be transmitted on a time-
division multiplex basis between the interface units of

predetermined lines via a common data bus in response
to the selection information. Digital samples applied to
the interface units are converted to an analog outbound
signal which is applied to the line. If any one of the lines
is connected to more than one of the other lines, the
digital samples of these other lines are summed, and the
sum value is applied to the interface unit of the line 1n
question to be converted to an analog signal. The
switching means and the complicated background wir-
ing used in the intercom system according to the first
aspect of the invention can be replaced by a few digital
buses common to all the lines and with a signal process-
ing equipment which performs the transmission of digi-
tal samples between the lines as well as the necessary
summing operations. The signal processing equipment
also monitors the selection information from the lines
and dynamically changes the connections between the
lines in response to this information.

When using the method of the invention, the number
of components required at the central unit can be con-
siderably decreases with a resultant reduction in the
manufacturing costs and price of the central unit.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be described in
more detail by means of an embodiment with reference
to the attached drawings, wherein
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FIG. 1 shows the block diagram of an intercom sys-
tem with four lines;

FIG. 2 shows the block diagram of a central umt of
the invention, the central unit being applicable in a°
four-line intercom system:

FIG. 3 shows the circuit diagram of a line connection
means;

FIG. 4 shows the circuit diagram of a receiving and
controlling unit;

FIG. § shows the block diagram of a remote station 10

suited for use in connection with the central unit of
FI1G. 4; and

FIG. 6 shows the block diagram of another central

unit of the invention suited for use in a four-line inter-
com system.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 shows an intercom system comprising four
remote stations B1-B4 connected to a central unit via a
two-way line L1, 1.2, .3 and L4, respectively. Each one
of the lines L1-1.4 preferably consists of a two-conduc-
tor or three-conductor cable. In a two-conductor cable,
one conductor is an earth conductor while the other
conductor i1s intended to serve as a signal conductor, in
addition to which power supply to the remote stations
B1-B4 from the central unit A can take place there-
through. In a three-conductor cable, the first conductor
1s an earth conductor, the second a signal conductor and
the third is intended for said power supply. Although
from now on only embodiments utilizing a three-con-
ductor cable are referred to, the intention, however, 1s
not to restrict the invention to this alternative.

As to their signal processing part, the remote stations
B1-B4 may be similar to prior art remote stations, such
as the remote station RS-501 supplied by Clear-Com
Intercom Systems Inc. The remote station used in the
invention can, for instance, be formed of the RS-501
remote station by furnishing it with the necessary selec-
tion means. These devices will be described in more
detail in connection with FIG. §. |

FIG. 2 shows the block diagram of the central unit
suited for use, e.g., in the four-line system illustrated in
FIG. 1. FIG. 2 shows four blocks 1, 2, 3 and 4, which
are substantially identical with each other, wherefore
the block 1 only will be described more closely.

The block 1 has an input connected to the line L1
comprising a signal conductor b, a power supply con-
ductor a, and an earth conductor. A signal is applied to
the signal conductor b by an operational amplifier 6
having an output connected to the signal conductor b
and an input connected to an outbound signal bus ILB
for a signal to be applied to the line. A signal is applied
to an inbound signal bus I'TB for a signal from the line
by an operational amplifier § having an input connected
to the signal conductor b and an output connected to
the inbound signal bus ITB. The function of the amplifi-
ers § and 6 1s to serve as a buffer between the internal
signal buses and the two-way line 1.1 and to separate the
signal directions of the two-way line L 1. The separation
of the directions of speech is accomplished by means of,
e.g., a bridge connection shown in FIG. 3.

In FIG. 3, the amplifier 6 serves as a conventional
inverting sum amplifier comprising a feedback resistor
R6 between its output and input. The operational ampli-
fier § serves as a differential amplifier having a feedback
resistor R7 connected between its output and inverting
terminal, and a resistor R8 connected between its non-
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inverting terminal and earth. A series connection of
resistors R3 and R4 is coupled between the output of
the amplifier 6 and the inverting terminal of the ampli-
fier 5. Correspondingly, a series connection of resistors
R1 and R2 is coupled between the output of the ampli-
fier 6 and the non-inverting terminal of the amplifier 5.
The connection point between the resistors R3 and R4
is coupled to earth through a resistor RS. The connec-
tion point between the resistors R1 and R2 is coupled
directly to the signal conductor b of the two-way line.
The value of the resistor R1 1s preferably equal to that
of the resistor R3; R2 is equal to R4; and R7 equal to RS8.
RS is substantially equal to the line impedance Ry of the
line L.1. The connection operates in the following way.
When the amplifier 6 applies an outbound signal from
the outbound signal bus ILB to its output, this signal
appears with equal magnitude both at the connection
point between the resistors R1 and R2 and at the con-
nection point between the resistors R3 and R4. The
same signal thereby appears at both terminals of the
differential amplifier §, and this signal does not pass to

the output of the amplifier. The inbound signal from the

signal conductor b of the line L1, instead, is visible at
the non-inverting input terminal of the differential am-
plifier §, whereby it is amplified and applied to the
inbound signal bus ITB. A connection of the type de-
scribed above for separating signal directions is gener-
ally used at remote stations in telephone systems and
therefore known to those skilled in the art.

The signal buses ITB and ILB extend beyond the
block 1, where they are designated BL1 and CL1, re-
spectively.

Similar amplifiers 5§ and 6 and internal signal buses
I'TB and ILB are provided for each other line L2 to L4.
The signal buses I'TB and ILB of the block 2 are desig-
nated BL2 and CL2 beyond the block. The signal buses
of the block 3 are correspondingly designated BL3 and
CL3 beyond the block, and the signal buses of the block
4 BL4 and CL4 beyond the block. .

The signal bus ITB is further connected to a switch
S21, S31 and S41. In addition, the switch S21 ts con-
nected through a resistor R10 to the outbound signal
bus CL2 of the line L2; the switch S31 is connected
through a resistor R11 to the outbound signal bus CL3
of the line L3; and the switch S41 is connected through
a resistor R12 to the outbound signal bus CL4 of the line
4. Correspondingly, the signal bus ILB is connected to
the switches S22, S32, S42 through resistors R13, R14
and R18S§, respectively. The switch S21, in turn, is con-
nected to the inbound signal bus BL2 of the line L2; the
switch S32 is connected to the inbound signal bus BL3

of the line L3; and the switch S42 is connected to the
inbound signal bus BL4 of the line L4.

In FIG. 2, a conventional power source 8 is con-
nected to the power supply conductor a of the line L1.
The conductor a is further connected through a capaci-
tor C2 to an input in a selection receiving and control-
ling unit 7. The receiving and controlling unit 7 com-
prises three control outputs one of which is connected
to the control inputs of a pair of switches S21 and S22
while the other 1s connected to the control inputs of a
pair of switches S31 and S32 and the third to the control
mputs of a pair of switches S41 and S42.

The blocks 2-4 of the other lines 1.2-1.4 correspond-
ingly contain a power source 8, the receiving and con-
trolling unit 7 and six switches $21-S42, that is, one pair
of switches for each one of the other lines. However, it
is t0o be noted that in the case of the block 2, e.g., the
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- signal buses BL.2 and CL2 belong to the line L2, which
1S connected directly to them instead of being con-
nected through switches. Therefore the switch S21 in
the block 2 could be connected between the outbound
signal bus ILLB and the outbound signal bus BL1 of the
line L1. _
Assume that a connection is to be made from a re-
mote station connected to the line 1.1 to a remote station
connected to the line L4. The remote station thereby
sends selection information via the power supply con-
ductor a of the line L1, which information contains the
selection code of the line L4 and which is received by
the receiving and controlling unit 7. In response to the
received selection information, the controlling unit 7
applies a control signal to the switches S41 and S42, and
the control signal switches on these switches. The
switch S41 thereby forms a signal path from the in-
bound signai bus I'TB of the line L1 to the outbound
signal bus CL4 of the line L4. Inbound signal from the
line L1 is thereby able to pass through the block 4 di-
rectly to the line L4 in the form of outbound signal.
Correspondingly, the switch S41 forms a signal path
from the inbound signal bus BL.4 of the line 1.4 to the
outbound signal bus ILB of the line L1. Thereby in-
bound signal from the line L4 is able to pass directly via
the block 4 to be transmitted to the line L1. In this way
a two-way connection is established between the lines

L1 and L4.

Assume further that a remote station connected to the
line L3 is now to be connected to a remote station con-

nected to the line L1. The remote station connected to

the line 1.3 thereby sends selection information which is
recetved by the receiving and controlling unit 7 in the
block 3. In response to the received information, the

receiving and controlling unit controls two switches
such that they connect the inbound signal bus ITB (not
shown) of the line 1.3 to the outbound signal bus of the
line L1 and the outbound signal bus II.LB of the line L3
to the inbound signal bus BL1 of the line L.1. Inbound
signal from the line L3 thereby passes via the outbound

signal bus CL1 of the block 7 to the line L1. The signal
1S not at any stage applied to the hine L4 already con-
nected to the line L1, so that it does not unnecessarily
interfere with the remote station connected thereto.
Correspondingly, inbound signal from the line L4 is not
at any stage applied to the line L3 since the signals pass
on different paths to the line L1. Instead, the signal from
the line L1 passes on the inbound signal bus BL1 of the
Iine L1 simultaneously to the line L3 and the line 1L 4. If
the remote station connected to the line L3 wishes to be

heard also at the remote station belonging to the line
1.4, 1t has to send selection information to the block 3,
- which information contains the selection code of the
line 1.4 and on the basis of which the signal buses I'TB

and ILB of the line L3 are connected to the signal buses.

BL4 and CL4 of the line L4, too. In this way, it 1s possi-
ble to form an arbitrary number of different connections
between the remote stations. The connection can be
advantageously cancelled by sending again the selec-
tion code of the established connection. .

FIG. 4 shows one possible selection receiving and
controlling unit 7 of the invention, comprising a dual
tone multifrequency receiver 20 which converts a au-
dio-frequency signal pair received at the input from the
power supply conductor a into a BCD number which is
applied to the outputs of the recetver 20. The receiver is
used in the field of telephone technology and known to
one skilled in the art. Suitable receivers include the

10

15

20

25

30

35

45

50

55

65

6

model MT8870 of Mitel Inc. The BCD output of the
receiver 20 is connected to a 4/16-line decoder 21
which activates one of its 16 outputs 1n response to the
BCD input. The first four outputs of the decoder 21 are
connected to serve as inputs for latch circuits 13-16
while the output of each latch circuit forms one of the
control outputs of the controlling unit 7. In the case of
FIG. 4, 1t may be assumed that the outputs of the de-
coder 21 correspond to the line numbers 1-16 in the
order from the top to the bottom, whereby the numbers
from 1 to 4 are in use. A signal applied to the latch
circuit activates the output of the latch circuit in ques-
tion, which, in turn, activates the pair of switches con-
nected to the output of the latch circuit. The pair of
switches remains active until the following signal ap-
plied to the latch circuit inactivates the output of the
latch circuit. |

In order to reduce the number of the required compo-
nents all the lines may be controlled by a common con-
trol means, 1.e., a microprocessor, and the switches may
be incorporated in a single integrated circuit.

The circuitry of FIGS. 2 and 4 is easy to extend so
that it suits an intercom system comprising up to 16 lines
by providing a new paitr of switches and a latch circuit
for each new line.

FIG. § shows a block diagram of a remote station
suitable for use with the circuitry of FIG. 3. A block 23
illustrates a normal signal processing circuitry at a re-
mote station of an intercom system, which circuitry is
connected to the signal conductor b. A block 2§ illus-
trates a circuitry which receives power supplied to the
remote station through the power supply conductor a.
The contents of the block 23 and the block 25 are obvi-
ous to one skilled in the art and do not fall within the
scope of the invention. In the preferred embodiment of
the invention, a block 24 is a dual tone multifrequency
transmitter having an output connected through a ca-
pacitor C1 to the power supply conductor a. The trans-
mitter 24 may be, e.g., of the type MK 5089, supplied by
Mitel, Inc. A keyboard 22 is connected to the transmit-
ter 24. As is well-known to those skilled i1n the art, the

pressing of a key in the keyboard 22 causes the transmit-
ter 24 to produce a voice-frequency pair corresponding
to the key, and the voice-frequency pair is transmitted
to the central unit A through the power supply conduc-
tor.

FIG. 6 shows the block diagram of another central

unit of the invention, suitable for use, e.g., in a four-line
system of FIG. 1. FIG. 6 shows four blocks 100, 200,

300, 400, which are substantially identical with each
other, wherefore the block 1 only is described in more
detail. Components provided with the same reference
numerals are the same as in FIGS. 2 to 5.

An output in the operational amplifier § is connected
to an input in an analog-to-digital (A/D) converter 90.
A parallel digital output of the A/D converter 90 is
connected to a parallel digital data bus 120 (e.g., 8 bits)
and 1ts address port i1s connected to an address bus 130
(e.g., 16 bits). |

An input in the operational amplifier 6 is connected to
an output in a digital-to-analog (D/A) converter 10. A
parallel-shaped digital input in the D/A converter is
also connected to the data bus 120 and its address port
1s connected to the address bus 130.

The block 1 further comprises the selection recetving
unit 7 having an output connected to a selection data
bus 14 and an enable input connected to the address bus

130.

F



5,027,347

7
The blocks 200-400 of the lines L2 to L4 contain

corresponding components, which are similarly con-

nected to a common data bus 120, to a common address
bus 130 and to a common selection data bus 140.

The data bus 120, the address bus 130 and the selec-
tion data bus 140 are further connected to a signal pro-

cessing and control unit 110.
The operation of the control unit 110 consists of con-
secutively reoccurring operational cycles each one of

which contains at least a read interval and a write inter- 10

val and preferably also a selection read interval for each
line.

During the read interval, the control unit 110 reads
via the data bus 120 the output of the A/D converter 90
of the line in question, which output is a digital sample
value taken from an analog signal at the input of the
A/D converter. The read sample values are stored
temporarily in the memory of the control unit 110.

During the write interval, the control unit 110 forms
a digital value from the sample values of one or more
lines selected in accordance with the selection informa-
tton. This digital value is applied to the D/A converter
10 of the line in question, and the D/A converter con-
verts it into an analog signal to be applied to the out-
bound signal bus ILB. Said digital value is formed in

accordance with the selection information for each line
during the read interval from the digital sample of one

~ hne when the line 1s connected to one of the other lines
only, or by summing the samples of several lines when
the line is connected to several other lines.

In addition, the control unit may read, during the
selection read interval, the selection receiving unit 7 of
the line in question via the bus 140, and update the
selection information in its memory. In this case, the
control unit 110 reads regularly the output of the selec-
tion receiving unit 7 of each line. Alternatively, the
recetving unit 7 may transmit an interrupt request signal
to the control unit 110 when it receives a selection
signal from the line, as a result of which the control unit
110 reads the selection information from one or more
selection receiving units 7. This solution decreases the
number of required read operations.

The number of both the read intervals and write

intervals 1s preferably equal to that of the two-way
lines. If the system, however, also contains lines with an

outbound signal only (a so called public-address lines),
the number of the write intervals is equal to the total
number of the two-way lines and the public-address
lines. The number of the selection read intervals prefer-
ably equals to that of the read intervals.

As mentioned above, the buses 120 and 140 are time-
division buses common to all the lines L1 to L4. The
control unit controls the use of the buses via the address
bus 13 by activating the converter 90, 10 or the unit 7,
depending on which one of them in each particular case
i subject to a read or write operation.

Assume that there is initially no connection via the
central unit. The control unit thereby performs continu-
ously the above-described read operations; however, as
there 1s no connection according to the selection infor-
mation, no summing and writing operations are per-
formed or a constant value is applied to the D/A con-
verters.

Assume additionally that the remote station con-
nected to the line L1 is to be connected to a remote
station connected to the hine L4. The remote station
transmits the selection information through the power
supply conductor a of the line L1, and the receiving unit
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7 recelves it. When the control unit 110 next time reads
the output of the unit 7, 1t stores the selection informa-
tion in its memory. During the next write interval of the
line L1, the control unit 110 writes the digital sample
read from the A/D converter 90 of the line L4 to the
D/A converter 10 of the line L1, which converts it into
an outbound analog signal. Correspondingly, the digital
sample read from the line L1 1s written on the D/A
converter of the line L4 during the next write interval
of the line. In this way, a two-way connection is ob-
tained in which the signal directions are connected
separately from each other. Assume further that the line
L1 has similarly called the line L2, too. The control unit
110 thereby sums the digital sample values read from
the lines L2 and L4 during each write interval of the
line L1, and applies the value so obtained to the D/A
converter 10 of the line LL1. So the signal applied to the
line L1 contains a signal from both the line 1.2 and the
ine L4. During each write interval of the line L2 and
the line L4, respectively, the control umt 110 writes the
sample value read from the line L1 to the respective
D/A converter 10. As a result, the signal from the line
L.1 passes to the remote stations connected both to the
line L2 and to the line L4 whereas there is no connec-
tion between the two last-menttoned. A connection is

made between them only when a selection code of the
other line 1s received from the line 1.2 or the line 1.3. An

- established connection 1s cancelled when the same se-

lection code is received again from the line which origi-
nally sent the selection code which led to the connec-
tion.

The control unit preferably consists of a microproces-
sor. The control unit can also consist, e.g., of two pro-
cessors, one of which controls the operation of the
system while the other performs suming operations.

The attached figures and the description related
thereto are only intended to illustrate the present inven-
tion. In their details, the method and the intercom sys-
tem of the invention may vary within the scope of the
attached claims. The connection of the digitized signals,
for instance, can be carried out in other alternative
ways, which are obvious to one skilled in the art on the

basis of the present description. In the version described
above, the signal directions are separated before the

inbound signal 1s digitized. Alternatively, it is possible
to first digitize both signals occurring on the line by the
A/D converter 90 and separate the inbound signal di-
rection digitally. This can be realized, e.g., by various
digital echo suppression techniques.

I claim:

1. A method of dynamically establishing a connection
between remote stations in an intercom system compris-
ing a central unit and a plurality of remote stations
connected to the central unit by two-way lines, said
method comprising the steps of separating two signal
directions of each line from each other at the central
unit and, after receiving a selection signal from one of
the lines, establishing a connection between said one
line and another line identified by the received selection
signal by switching the two separated signal directions
separately and independently from any other existing
connections of the lines to be switched, such that outgo-
ing signals from plural remote stations directed to a
common selected remote station will be summed upon
reception at said common station, and such that an
outgoing signal from any of said remote stations will be
received at only those other remote station or stations



5,027,347

9

~ directed by said selection signal to receive the outgoing
signal.

2. An intercom system comprising a central unit and

a plurality of remote stations connected by two-way
lines to the central unit to form a network with a star
configuration, the lines being interconnectable via the
central unit for establishing a connection between de-
sired remote stations in response to selection informa-
tion received from the lines, communication in each line
comprising an inbound signal to the central station and
an outbound signal to a selected remote station, at least
some of the remote stations comprising means for trans-
mitting a selection information to the central station and
said central station comprising means for receiving said
selection information; the central unit comprising for
each two-way line

an internal inbound signal bus;

an internal outbound signal bus;

a line interface device for applying the outbound
signal from the outbound signal bus to the line and
for applying the inbound signal from the line to the
inbound signal bus; and the central station further
comprising

switching means responsive to the selection informa-
tion received from the lines for selectively connect-
ing the inbound signal bus and the outbound signal
bus of any of the lines to the outbound signal bus
and the inbound signal bus of any other of the lines
respectively to establish a separate two-way con-
nection between each desired pair of the lines, the
switching means being capable of simultaneously
connecting inbound buses of at least two different
lines to the same outbound signal bus of a third
linea nd thereby summing the corresponding in-
bound signals, when simultaneously separate con-
nections to said third line from each of said at least
two different lines are determined by the selection
information, said switching means operating such
that outgoing signals from plural remote stations
directed to a common selected remote station will
be summed upon reception at said common station,
and such that an outgoing signal from any of said
remote stations will be recetved at only those other
remote station or stations directed by said selection
information to receive the outgoing signal.

3. An intercom system comprising a central unit and

a plurality of remote stations connected by two-way
lines to the central unit to form a network with a star
configuration, the line being interconnectable via the
central unit for establishing a connection between de-
sired remote stations in response to selection informa-
tion received from the lines, communication in each line
comprising an inbound signal to the central station and
an outbound signal to a selected remote station, at least
some of the remote stations comprising means for trans-
mitting a selection information to the central station and
said central station comprising means for receiving said
selection information; the central unit comprising for
each two-way line

an internal inbound signal bus;

an internal outbound signal bus;

a line interface device for applying the outbound
signal from the outbound signal bus to the line and
for applying the inbound signal from the line to the
inbound signal bus; and the central station further
comprising |

switching means responsive to the selection informa-
tion recetved from the lines for selectively connect-
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ing the inbound signal bus and the outbound signal
bus of any of the lines to the outbound signal bus
and the inbound signal bus of any other of the lines
respectively to form a two-way connection be-
tween the lines, said switching means comprising a
palr of switching devices for each pair of the two-
way lines, each pair of the switching devices being
selectively controlled according to the received
selection information independently of other pairs
of switching devices, such that ocutgoing signals
from plural remote stations directed to a common
selected remote station will be summed upon re-
ception at said common station, and such that an
outgoing signal from any of said remote stations
will be received at only those other remote station
or stations directed by said selection information to
receive the outgoing signal.

4. A method of establishing a connection between
two remote stations in an intercom system comprising a
central unit and a plurality of remote stations connected
to the central unit by two-way lines, said method com-
prising the steps of

transmitting a selection code from one of the remote
stations on a first line,

recelving said selection code at the central station,

separating an inbound signal and an outbound signal
of each one of the lines at the central station,

transmitting the inbound signal of the first line as the
outbound signal of a second line selected according
to the received selection code and transmitting the
inbound signal of the second line as the outbound
signal of the first line, and

when the second line already has a connection with at
least one other line, summing the inbound signal of
sald at least one other line with the inbound signal
of the first line for forming the outbound signal of
the second line, such that outgoing signals from
plural remote stations directed to a common se-
lected remote station will be summed upon recep-
tion at said common station, and such that an out-
going signal from any of said remote stations will
be received at only those other remote station or
stations directed by said selection code to receive
the outgoing signal.

3. An intercom system comprising a central unit and

a plurality of remote stations connected to the central
unit by two-way lines to form a star network, the lines
being interconnectable in response to selection informa-
tion received from the lines for establishing a connec-
tion between desired remote stations, communication in
each line comprising an inbound analog signal to the
central station and an outbound analog signal to the
remote station, at least some of the remote stations com-
prising means for transmitting selection information to
the central station and said central station comprising
means for receiving said selection information; the cen-
tral unit comprising for each line

an interface means connected to the line for separat-
ing the inbound signal and the outbound signal;

an A/D converter for converting the inbound analog
signal into digital inbound samples;

a D/A converter for converting a digital outbound
value into an outbound analog signal and for apply-
ing 1t to the interface means; and said central unit
further comprising a processing means common to
all lines and connected to the A/D and D/A con-
verters via a common time division multiplexed bus
for reading the digital samples from the A/D con-
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verters during predetermined read intervals, for
forming the digital outbound values from the read
digital inbound samples and for writing the digital
outbound vales to the D/A converters during pre-
determined write intervals according to the selec-
tion information, said processing means being capa-
ble of forming the digital outbound value for a line,
which has simultaneous connection with at least
two other lines, by summing the digital inbound
samples of said at least two other lines, said pro-
cessing means operating such that outgoing signals
from plural remote stations directed to a common
selected remote station will be summed upon re-

12

ception at said common station, and such that an

outgoing signal from any of said remote stations

will be received at only those other remote station

or stations directed by said selection information to
receive the outgoing signal.

6. A system according to claim 5, wherein the central

unit comprises a selection information receiver for each

- line, the receiver comprising an analog input connected
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to the line and a digital output connected to the process-
ing means.
7. A system according to claim §, wherein the pro-

cessing means cComprises a miCroprocessor.
*x * x x *
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